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To all whom i may concern:

Be it known that I, WrirLis R. King, a clti-
zen of the United States, residing at New
York, in the county of New York and State

5 of New York, have invented certain new and
useful Improvements in Sand-Blast Appara-
tus; and I.do hereby declare the following to
be a full, clear, and exact description of the in-
vention, such as will enable others skilled 1n

10 the art to which it appertains to make and use
the same, reference being had to the accompa-
nying drawings, and to numerals of reference

. marhed thereon which form a part of this

specification.

15 This invention relates to 1mpr0vements in
sand-blast machines; and the invention 1s in

the nature of a division of my previous ap-

plication, Serial No. 158,093, filed May 21,
19083.

20  The present.invention has for its primary

objects to provide a novel arrangement of de-

vices—one device for conveying an abrading

material and another device for conducting a

jet of air or other forcing medium to the said

25 abrading material, causing an admixture of

the said abmdmw material and the forcing me-
~dium, and, ander pressure, acceleratmﬁ' the

- movements of the palktlcles of the abradmﬂ'
material, either in a single stream or other-—

30 wise, upon the surface which is to be treated,
and thereby greatly facilitating the operations

of surfacing with a greatly-reduced quantity

of sand or other abrading material emaployed.
The 1invention consists, therefore, in the

35 novel sand - blast apparatus hereinafter set
~ forth and 1n a means for producing a commin-
oled relation or admixture of the abrading
material with a blast of air or other suitable
forcing medium, all arranged and constructed

40 to produce an accelerated movement of the

abrading material against and upon the sur- |

tace which 1s to be treated.
The invention consists, furthermore, 1n the
various arrangements and combinations of
45 parts, all of which will be heremnafter more
fully set forth and then finally embodied in
the clauses of the claim,which form a part of
and are appended to the following specifica-

t{ion.

"The invention Is clearly illustrated in the 50
a,ccompanymtr drawings, in which—

‘Figure 1is a front “elevation of one form
of sand-blast apparatus and devices or mech-
anism connected therewith, all embodying the
principles of the present invention and con- 55
structed to produce an accelerated movement
of the abrading material from a discharge-
opening upon the surface of an object which

‘isto be treated. Fig. 21s atransverse vertical

section, on an enlaroed scale, of one arrange- 60
mentof devicesfor prod ucing thecommin trlmﬂ'

of an abrading material With an air-blast or
other forcing medium to produce an acceler-
ated motion of the abrading material from
the discharge opening or outlet of the device. 65
Figs. 8 and 4 are similar sectional represen-
tations of thedevices illustrated in said Fig. 2

but the devices being provided with variously-
arranged holding or lifting means to provide

| portable devices which may be carried from 7o

place to place and may be conveniently used
in a room upon very large pleces of work.
Figs. 5 and 6 are sectional representations of
other modified forms of devices in which the
commingling of the abrading material and 75
forcing medium can be produced to accom-
plish an accelerated movement of the abrad-
ing material.

Slmllar characters of reference are em-
ployed in all of the above-described views to 3o
indicate corresponding parts.

In the said drawings the reference charac-
ter 1 indicates the mixing or commingling de-
vice embodying the principles of the present
invention, the same comprising a suitable 85
box, casing, pipe, or other receiver, into
which the abrading material is tfed and then
forced under pressure from an air-blast or
other forcing medium, such as steam, with
accelerated motion directly upon the surface go
which is to be abraded, the accelerated abrad-
ing material being preferably forced from a
reduced nozzle or discharge-opening con-
nected with the device; but of course it will
be understood that this may be varied, if de- 95

| sired.

In Figs. 1 and 2 I have repre%enbed the use

| of one tmm of mixing or commingling de-
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vice 1 with a casing 2, forming a working or
operating chamber or compartment. This
chamber or compartment may be of any suit-
able construction, that illustrated in Fig. 1
of the drawings being arranged upon stand-
ards or supports 3 and being provided in one
of 1ts sides with an opeulng or openings 4
for the insertion of the hands and for prop-
erly manipulating the work within said cham-
ber or compartment. The bottom of said com-
partment is preferably made in the shape of
a funnel, the same being formed with an out-
let 5, to ‘which is attached a pipe or duct 6,
having a valve 7, which may be used for
reculating the flow or acceleration of the
abrading material. The dome 8, which 1is
preferably made in the manner of a remov-

“able cover, 1s provided with glass or other

sultable windows 9 for the inspection of the

work when under treatment of the sand-blast.

Suitably arranged above and connected with
an opening in the said dome is the above-
mentioned mixing or commingling device for
produclng the accelerated flow or movement
of the abrading material.

The preferred form of mixing or commin-
oling device consists, essentially, of a suit-
able box or casing 10, having an opening In

its lower side, the sald opening being pref-

erably provided with a screw-thread for the
reception of a tube, pipe, or other suitable
conveyer 11, provided with a nozzle or outlet
12.  The lower cnd portion of this tube, pipe,
or conveyer 11 1s inserted in the opening of
the dome 8 and is held in position by means
of a flanged collar 13, seeured to the dome
by means Cof bolts or screws 14, and the sald

“tube, pipe, or conveyer 11 is adjustably se-

cured in position by means of a set-screw 15.
It will be understood, however, that other
fastening means may be substituted for the
flanged collar and said bolts and set-screw, it
desired. The said box or casing 10 1is pro-
vided, preferably, in its upper surface with
an inlet 16, to which is attached a flexible or
other piece of tubing or piping 17. Suitably

arranged within the tube, -pipe, or conveyer

11 1s a second pipe, tube, or conveyer 18,
having a discharge nozzle or outlet 19, which
terminates, preferably, at any desired dis-
tance above the nozzle or outlet 12 of the
pipe, tube, or conveyer 11. The said pipe,
tube, or conveyer 18 1s also provided, pref-
erably, with an elbow or turn 20, which 1s
slipped through an opening 21 in the side of
the box or casing 10, where 1t 1s held in place
by means of a nut or union 22. Into this

nut orunion 1s alsosecured the screw-threaded

end of a conveyer pipe or duct 23, these va-
rious -parts forming a sultable 111]@0‘501
will be clearly evident. |
Referring now to Fig. 1 of the drawings, 1t
W1ll be seen that there1s connected to the lower
end of the pipe or duct 6 a fitting 24, pref-
erably of the construction and for the pur-

dS
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poses stated in my previous application. for
Letters Patent, Serial No. 158,093. Connect-
ed with an outlet 25 of ‘this fitting 24-1s a pipe
26, which is in communication with the pipe
23 by means of a flexible or other piece of tub-
Ing or piplng 27.
made with another inlet, as 28, with which 1s

connected a pipe or duet 29, which forms with

the fitting 24 a suitable ejector, said pipe or
duct 29 being provided with a regulating-
valve 30. The reference character 31 indi-
cates a suitable blower having a suitable inlet
32 connected therewith and an outlet 33. This
outlet is preferably connected with a stand-
pipe 34 or other suitable pipe or duct, which

isusually provided with a four-way fitting 35,

the respective openings of which are connect-
ed with a safety-valve 36, an air-chamber 37
tor controlling and reo'ulatma' the supply of
alr or other forcmcr medlum and an outlet or
discharge pipe or duet-SS. This pipe or duct

another pipe or duct 40.
with the pipe of tubing 17, arranged over the
inlet 16 of the box or casing 10, 1s a pipe 41,

The said fitting 24 is also

70.7

75

30

‘88 is suitably connected with the pipe orduct -
29 and has a fitting 39, to which is attached
Suitably connected

90

in which there may be a valve 42 for regulat-

ing the force of the alr or other forcing me-
dium, and an elbow 43 connects said pipe 41
with the said pipe or duct 40, substantially as
llustrated. Leading from the drum 8 of the

chamber or compartment 2 1s a dust-exhaust

or back-pressure pipe 44 for the purpose of

carrying off the dust from the said chamber.

or compartment 2 when the apparatus is In
operation.

Having thus described one O“enera,l arrange-
mentand construction of-the devices and parts
of a sand-blast apparatus embodying the fea-
tures and principles of my present invention,
I will now set forth in detail the operation of

95

100

105

the same for proaucing an accelerated motion -

of the abrading material.
Having placed a sufficient quantlw of sand

or other abmdmw material in the compart-

ment or chamber 2, the regulating-valve 7 is
opened and set to regulate the movement or
acceleration of the abrading material. The
regulating-valves 30 and .42 are also opened
and sultably set and the blower 31 set 1n mo-
tion. Immediately air is forced through the
respective pipes or ducts into the epctor or
fitting 24 and also by means of the pipes or
ducts 40, 41, and 17 into the box or casing 10
anc thence into the pipe, tube, or conveyer
11 of theejector. Thesand orotherabrading

material at once passes from the compartment

or chamber 2 through the pipe 6 and regulat-
ing-valve 7 into the fitting 24. The air or
other forcing medium immediately causes the
fitting 24 to act 1n the manner of an ejector,
which takes up the abrading .material and
flows it through the pipes or ducts 26, 27, and

23 into the pipe, tube, or conveyer 18, from

which the abrading material is discharged at
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its nozzle 19 directly above the outlet or noz-
zle 12 of the pipe, tube, or conveyer 11. At
this point the sand or other abrading material

is thoroughly mixed with the air or other

forcing medium, and with a regulated and con-
stant pressure of such air or other forcing
medinm maintained back of the abrading ma-
terial the motion of the latter is greatly ac-
celerated and with great force passes from the
outlet or nozzle 12 of the pipe, tube, or con-
veyer 11 and with great efficiency most ef-
fectively abrades the surface of an article or
a piece of glass or metal which is manipulated
in the chamber or compartment directly be-
neath the stream or jet of abrading material.
Of course it will be understood that the mix-
ing or commingling device 1 may also be used
without the said chamber or.compartment 2
and the said device 1 may be held in the hand,
the nozzle or outlet 12 being manipulated di-
rectly above the work arranged upon a bench
or other suitable portion of a room. In that
case the abrading material is forced into and
through the duect 27 from any suitable sup-
ply of abrading material with which said pipe
or duct 27 may be connected. In that case
also the pipe, tube, or conveyer 11 may be
provided with a handle or lifting device 45,
as represented in Fig. 3 of the drawings, or,
if desired, the box or casing 10 may be pro-
vided with a handle 46, as illustrated in Fig.
4 of the drawings. The preferred form of
accelerating device is that represented in said
Figs. 2, 3, and 4 of the drawings, in which
the pipes, tubes, or conveyers 11 and 18 are
arranged one within the other, since by means
of this arrangement the best results for pro-
ducing an accelerated motion of the abrad-
ing material are obtained; but the arrange-
ment of these parts may be varied, as indi-
cated in Figs. 5 and 6 of the drawings, with-
out departing from the scope of my present
Invention. |

In Fig. 5 of the drawings 1 have repre-

sented a modified construction of mixing or
accelerating device, the same comprising a
hox or casing 10, having an inlet 16 for the

“attachment thereto of the blast pipe or duct

17 and having connected with 1ts open bot-
tom a conveying pipe or tube 11, provided
with the nozzle 12 in the manner previously
set forth; but the said casing or box is made
with an inlet 47, to which the pipe or duct 27 1s
attached for admitting the abrading material
directly into the interior of the said box or
casing 10 and forcing it under air or other
pressure from the pipe or duct 17 into the
pipe or tube 11, from which it is emitted un-
der greatly-accelerated motion and force upon
the article or body which is to be treated.

In lieu of the box or casing 10 any suitable
pipe-fitting or other suitably-constructed con-
nection, as 48, may be employed, as indicated
in Fig. 6 of the drawings, the pipe or duct

- 11 being attached to one end of sald fitting

| and a nipple or pipe 49 being arranged 1in the

opposite end of said fitting, to which the blast
tube or duct 17 is attached for forcing the
air-blast or other forcing medium into said
fitting. The tube or pipe 27 is connected by
means of a nipple or pipe 50 into an inlet 51
in the side or other suitable portion of the
said fitting, as shown. By this means the
abradinge material is caused to enter the 1n-
terior of sald fitting and by means of the
blast from the pipe or duct 17 i1s forced with

75

accelerated movement into the pipe or duct 11

in the manner of my invention and as has been
set forth in the above in connection with the
description of the construction of the devices
represented in the other figures of the draw-
ings. S | |

From the foregoing description of my in-
vention it will be evident that I have devised
a simply-constructed and efficiently-operating
device for sand-blasting or the like, and 1 have
provided a means for conveying an abrading
material in which a complete mixture of the
abrading material with a forcing medium 1s
produced under greatly-accelerated motion of
the said abrading material upon a body or
surface, thereby producing the results long
?ought after in the art of sand-blasting or the
1ke.

Of course 1 am aware that changes may be

‘made in the general arrangements and com-

binations of the devices and thelr parts, as
well as inthe detailsof the construction there-
of, without departing from the scope of this
invention. Hence Idonotlimit my invention
to. the exact arrangements and combinations
of the devices and their parts as deseribed
in the foregoing specification and as 1llus-
trated in the accompanying drawings; nor do
I confine myself to the exact details of the
construction of the said parts. | |

Having thus described my invention, what
1 Cl&iﬂl 18— |

1. In asand-blastapparatus, a forcing-me-

dium-conducting means, means for conveying

an abrading material havingits point of deliv-
ery within said forcing-medium-conducting
means near but above the point of delivery
of said forcing-medium -conducting means,
whereby the abrading material is delivered
directly within the stream of the forcing me-
dium for producing a mixture of the abrading
material with the forcing medium to deliver
the abrading material with accelerated motion

upon a body or surface, and means for regu-.

lating the acceleration of the mixture of abrad-
ing material with the forcing medium, sub-
stantially as and for the purposes set forth.

-~ 9. In a sand-blast apparatus,.an abrading-
material-conveying tube provided with a noz-
zle, combined with a forcing-medium-convey-
ing tube also provided with a nozzle, said forc-
ing - medium - conveying tube having its noz-
zle arranged beneath the nozzle of said abrad-

ing-material-conveying tube, and all arranged
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that the forcing mediam will produce an accel-
erated movementof the abrading material,and
means for regulating the acceleration of said
material, substantially asand for the purposes
set forth. |

3. In a sand-blast apparatus, an outer con-
veyer having a direct passage for a forecing
medium therethrough, and a conveying-duct
extending into said outer conveyer having its
point of delivery within said outer conveyer
and near but above the point of delivery of
sald outer conveyer, all arranged thata forcing
medium will produce an accelerated movement
of the abrading material upon a body or sur-
face, and means for regulating the accelera-
tion of said material, substantially as and for
the purposes set forth.
4. In a sand-blast apparatus, an abrading-

- material-conveying tube, and a discharge-noz-

20

zle connected with said tube, combined with
a Torcing-medium-conveying tube concentric
with said abrading-material-conveying tube,
and adischarge-nozzleonsaid forcing-medium-
conveying tube, said nozzles of said tubes be-

ing arranged one above the other,and a regu-

lating means connected with said abrading-
material - conveying tube for regulating the

“acceleration of the material through said tube,

30

33

substantially as and for the purposes set forth.

5. In a sand-blast apparatus, the combina-
tion, with a casing having an inlet for admis-
sion of a forcing medium and an outlet, com-

bined with an outer conveying-tube connected

with said outlet and provided with a nozzle,
and an abrading-material-conveying tube con-
nected with said casing and extending into
said outer conveying-tube,substantially as and

- for the purposes set for th.
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65 vided Wlth an mlet and an outlet, of an abx ad- |

6. In a sand-blast apparatus, the combma—
tion, with a casing having an inlet for the ad-
mission of a forcing medium, and an outlet,
combined with an outer conveying-tube con-
nected with said outlet, and a nozzle on said

tube, an abrading-material -conveying tube

connected with said casingand extending into
sald outer conveying-tube, and a nozzle con-
nected with said inner tube, the nozzle of said
outer tube being below the nozzle of said 1n-
ner tube, substantially as and for the pur-
poses set forth. | | |
7. In a sand-blast apparatus, the combina-
tion, with means for conveying an abrading
material, of means connected therewith for
conducting a jet of air below the point of de-
livery of the abrading - material-conveying
means and directly around and back of the jet
of abrading material for forcing the abrading
material with accelerated motion and force
upon a body or surface and means for regu-
lating the acceleration of said material, sub-
stantially as and for the purposes set forth.
8. In a sand-blast apparatus, the combina-
tion, with a chamber in which the body to be
abraded 1s placed, the said chamber being pro-

sald forcing medium, and means

‘with
regulated air-supply, aninjector, and regulat-
able means for forcing air under pressure to

494,507

ing-material-conveying means connected with

sald outlet, and means connected with the in-
let of said chamber for conducting a jet of
air, and sald abrading-material -conveying
means having its point of delivery within said
alr-conveying means near butabove the point
of delivery of sald air-conveying means for
forcing the air directly around and back of the
jet of abrading material for producing a mix-
ture of the abrading material and air under
pressure near the point of inlet of the said
chamber for forcing the abrading material
with accelerated force and motion into said
chamber, substantially as and for the purposes
set forth.

9. In a sand- blast apparatus a pair of con-
centrically -arranged delivery-tubes, the 1n-
ner tube being shorter than the outer tube
and serving to deliver an abrading material,
and the outer tube serving to deliver a forc-
ing medium directly to the delivery-opening
of said inner tubeand around and back of the
delivered abrading material, whereby the
movement of the abrading material is greatly

accelerated and delivered under pressure upon

a body or surface, all combined with means
for regulating the supply and the force of
for reculat-
ing the acceleration of the abrading material,
ciub‘-;stan131ally as and for the purposes set forth.
10. In a sand-blast apparatus, a receptacle
for suitable abrading material, means for di-
recting and controlling a forcing medium un-
der pressure, means for ejecting the abrading
material, means for accelerating the delivery
of said abradinge material, and means for regu-
lating the acceleration of said material, sub-
stantially as and for the purposes set forth.
11. A sand-blast apparatus, comprising, a
receptacle for suitable abrading material, a
pipe passing from the lower portion of said

70

75
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receptacle, a pipe entering the receptacle at

the upper portion, an ejector connected with
the lower pipe, an injector connected with the
upper pipe, a means of conveyance between
said ejector and said injector, and means for
conducting regulatable supplies of forcing
medium to said ejector and said injector, sub-
stantially as and for the purposes set forth.
12. A sand-blast apparatus, comprising, a
hopper for the abrading material provided
with a regulated outlet, an ejector having a
regulated air-supply, and an injector arranged
to give force to the blast of abrading mate-
rlal substantially as and for the purposes set
tOIEh | - |
13. A sand-blast apparatus, comprising, a
hopper for the abrading material provided
a regulated outlet, an ejector having a

said injector to give force tothe blast of abrad-
ing material, substantially asand for the pur-
poses set forth.
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14. In asand-blast apparatus, the combina- 130
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tion, of an ejector, with an injector comprised
in the same pipe-circuit, said ejector being to
raise the abrading material to the blast-noz-
zle, and said injector being to deliver the sand
with force to the blast, substantially as and
for the purposes set forth.

15. In a sand-blast apparatus, the combina-
tion, of an ejector, with an injector comprised
1N the same plpe-clircuit, said ejector being to
raise the abrading materlal to the blast-noz-
zle, and said injector being to deliver the sand
with force to the blast, and a regulating
means for regulating the delivery of the sand,
substantially as and for the purposesset forth.

16. In a sand-blast apparatus, a hopperfor
the abrading material, a box or casing located
outside of and above said hopper, means for
conveylng abrading material to said box, a
means of communication between said box and
hopper, means for producing a mixture of
the abrading material with a forcing medium
at a point above sald hopper, to deliver, the
abracing material with accelerated motion
upon a body or surtace, and means for regu-
lating the acceleration of said abrading mate-
rial, substantially as and tor the purposes set
forth.

17. In a sand-blast apparatus, an abrading-
material-conveying tube provided with anoz-
zle, combined with a forcing-medium-convey-
ing tube provided with a nozzle, the nozzle of
the forcing-medium tube being below the noz-

. zle of the abrading-material-conveying tube,
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so that the forcing medium will produce an
accelerated movement of the abrading mate-
rial, and means for regulating the accelera-
tion of said abrading material, substantially
as and for the purposes set forth. |

18. In asand-blast apparatus, an outer con-
veyer, and a conveying-duct extending into
sald outer conveyer, the nozzle of said outer
conveyer being below the nozzle of said con-
veying-duct, so that a forcing medium will
produce an accelerated movement of the abrad-
ing material upon a body or surface, and a
regulating means for regulating the accelera-
tion of said abrading material, substantially
as and for the purposes set forth.
- 19. In asand-blast apparatus, an abrading-
material-conveying tube, and a discharge-noz-

zle connected with said tube, combined with

a forcing-medium-conveying tube, and a dis-
charge-nozzle on sald forecing-medium-con-
veying tube, said nozzles of said tubes being
arranged one above the other, and means for

regulating the acceleration of the abrading

material, substantially as and for the pur-
POSes set forth.

20. Ina S&Hd blast ammratus the combina-
tion, with a casing having an inlet for admis-
sion of a forecing medium, combined with an
outer conveying-tube provided with a nozzle,
an abrading-material -conveying tube con-
nected with said casing and extending into

sald outer conveying-tube, and means for reg-
ulating the acceleration of the abrading ma-
terial, Substantlally as and for the purposes
set forth.

21. In asand-blast apparatus, the combina-
tion, with means for conveying an abrading
material, of means connected therewith for
conducting a jet of air directly around and

back of the jet of abrading material for pro-

ducing a mixture of air and abrading mate-
rial and forcing the same with accelerated
motion upon a body or surface, and means

- for regulating the acceleration of sald mix-

ture of alr and abrading material, substan-
tially as and for the purposes set forth.

22. A sand-blast device comprising a recep-
tacle for suitable abrasive material in bulk,

: 5 |

65
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means for directing and controlling air under

pressure, means for ejecting the air and mov-
ing regulatable quantities of abrasive mate-
rial, means for accelerating the delivery of
said material, and means for regulating the
acceleration.

23. Asand-blastdevice, compmsmwarecep-
tacle for suitable abrasive material in bulk,
provided with a'lid and hand-holes for intro-
ducing the work into the receptacle and pro-
viding for the same being held, means for di-
recting and controlling air under pressure,
means for ejecting the air and moving regu-
latable quantities of abrasive material, means
for accelerating the delivery of said material,
and means for regulating the acceleration.

24. A sand-blast device comprising a recep-
tacle, a suitable supporting-frame therefor, a
lid secured to the receptacle, a pipe passing
from the receptacle at the lower end, a pipe
entering the receptacle at the upper end, an
ejector connected to the lower pipe, and an
injector connected to the upper pipe, a pipe
connecting the ejector and injector, and means
for supplying regulatable quantities of air to
the ejector and injector.

25. A sand-blast device, comprising arecep-
tacle, a suitable supporting-frame therefor, a

lid secured to the receptacle, a pipe passing

from the receptacle at the lower end, a pipe
entering the receptacle at the upper end, an
ejector connected to the lower pipe and an in-
jector connected to the upper pipe, a pipe
connecting the ejector and injector, a pipe
and gate or cock connected to the ejector, a

gate or cock and pipe connected to the in-

jector, and a T-coupling at the union of said
parts by which air under pressure 1s admit-
ted to the ejector and injector and regulated
by the pleasure of the operator. -
In testimony that I claim the invention set
forth above I have hereunto set my hand this

28th day of October, 1903.
| WILLIS R. KING.
Witnesses: |
FrepK. (. FRAENTZEL,
Gro. D. RicHARDS.
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